dNF-YB plays dual roles in cell death and cell differentiation during Drosophila eye development.
Nuclear transcription factor Y (NF-Y) is well characterized in eukaryotes. It consists of three different subunits, NF-YA, NF-YB and NF-YC, all of which are required for formation of the NF-Y complex and DNA-binding. There is a high homology in NF-YB among Drosophila species with 75% identity and 95% similarity overall, especially in the histone-fold motif (HFM) (95% identity and 100% similarity). In the present study, specific knockdown of Drosophila NF-YB (dNF-YB) in eye imaginal discs induced a rough eye phenotype in adults and this phenotype was the result of induction of caspase-dependent apoptosis followed by apoptosis-induced proliferation. Furthermore, knockdown specifically inhibited R7 photoreceptor cell differentiation, independent of the apoptotic function. dNF-YB and dNF-YA indeed form complexes in vivo where they impair R7 photoreceptor cell differentiation by down regulating the mitogen-activated protein kinase (MAPK) pathway. Expression of the sev gene, or the D-raf gene, a downstream component of the MAPK cascade, could rescue the rough eye phenotype and the loss of R7 signals in dNF-YB knockdown flies. The death executioner Bcl-2 (debcl) is the homolog of Bcl-2 in Drosophila melanogaster and its promoter contains four dNF-Y-binding consensus sequences which play positive roles in promoter activity. In chromatin immunoprecipitation assays with anti-dNF-YB antibody and S2 cells, the debcl gene promoter region containing the NF-Y consensus was effectively amplified in immunoprecipitates by polymerase chain reaction. Taken together, these results indicate that dNF-Y regulates debcl gene expression.